B-Virus in Humans
B-virus disease in humans usually results from macaque bites or scratches (4) . Incubation periods may be as short as 2 days, but more commonly are 2 to 5 weeks (1,3,5-7; Centers for Disease Control and Prevention [CDC] , unpub. data). Most documented infections have occurred among biomedical research employees who had occupational exposure to macaques, although transmission has also been documented among laboratory workers handling infected central nervous system and kidney tissues (1, 5) .
From 1990 to 1992, 28 U.S. residents reported nonoccupational macaque bites to CDC (L. Chapman, pers. comm.). Since 1993, additional nonoccupational exposure cases have been reported, seven of which (involving 24 persons and eight macaques) are listed in Table 1 . Of the six macaques for which herpes B serologic results were available, four (67%) were positive. Two owners refused requests for testing. Four (44%) of nine exposed children were bitten, versus only three (20%) of 12 adults. Children were 3.2 times more likely to be bitten than adults; although a common observation, this association is not statistically significant for this case series.
Most free-ranging monkey populations are thought to be part of the exotic fauna of distant tourist destinations and wild animal parks; however, macaque species have established freeranging feral populations in Texas and Florida. In such settings, contact between humans and macaques cannot be safely controlled (8) (9) (10) , and workers and visitors are at risk. Guidelines for Bvirus prevention and diagnosis have recently been published (9) (10) (11) (12) .
Symptomatic human infection with B-virus is rare; fewer than 40 cases were reported from 1933 to 1994 (1,4-7,13-15; CDC, unpub. data). However, the consequences of symptomatic infection may be severe. Viral infection rapidly progresses to central loci in the spinal cord and, eventually, the brain. Of 24 known symptomatic patients whose cases were reviewed in 1992, 19 (79%) died (CDC; unpub. data).
Before 1987, most surviving human patients had moderate to severe neurologic impairment, sometimes requiring lifelong institutionaliza-
B-virus from Pet Macaque Monkeys: An Emerging Threat in the United States?
Of primary concern when evaluating macaque bites are bacterial and B-virus infections. B-virus infection is highly prevalent (80% to 90%) in adult macaques and may cause a potentially fatal meningoencephalitis in humans. We examined seven nonoccupational exposure incidents involving 24 persons and eight macaques. Six macaques were tested for herpes B; four (67%) were seropositive. A common observation was that children were more than three times as likely to be bitten than adults. The virus must be assumed to be a potential health hazard in macaque bite wounds; this risk makes macaques unsuitable as pets.
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tion (1) . Recently, acyclovir has prevented progression of the disease in a limited number of patients. In at least three patients, this treatment reversed the neurologic symptoms and was life-saving (7, 14, 15) . Rapid diagnosis and initiation of therapy are of paramount importance in preventing death or permanent disability in surviving patients.
Human and Macaque Interactions
Most owners form an emotional bond with infant primates. This bond is probably strengthened by the neonatal monkey's physical and behavioral resemblance to a human infant. Although physically and emotionally dependent on their mothers (or human substitutes) for up to 2 years of age, most macaques exhibit unpredictable behavior as they mature. Males tend to become aggressive, and both male and female macaques bite to defend themselves and to establish dominance. Dominance within the social hierarchy of macaques is established by aggression toward other monkeys, generally the younger and smaller members of the group. Both veterinary specialists and breeders of nonhuman primates agree that as a rule, all these animals bite (16, 17) . Biting incidents eventually bring the animals to the attention of animal control authorities. Most state health departments can require that any biting nondomestic animal be euthanized and the brain be submitted for rabies testing. Dispatches level educational programs, or full-time zoologic exhibition. Furthermore, the regulation states, "the maintenance of nonhuman primates as pets, hobby, or an avocation with occasional display to others is not a permissible use" (18) . All states require their citizens to comply with applicable federal regulations. Many state officials, however, may be unaware of regulatory restrictions on the uses and distribution of nonhuman primates and may be confused by the distinctions among federal agencies regarding regulatory restrictions on captive-bred animals. State wildlife authorities may not know that a federal public health regulation prohibits the keeping ("maintenance") of nonhuman primates imported after October 10, 1975, as pets, for a hobby, or as an avocation; likewise, many do not know the compelling public health and safety reasons for enforcement.
Regulations, Guidelines, and Policies Regarding Nonhuman Primates
Captive-bred offspring of animals purported to have been imported before October 10, 1975 , are frequently offered for sale. Without documentation it is very difficult to determine whether this is the case. Depending on the specific circumstances, it is possible for undocumented animals to be considered deliberately misclassified (i.e., intentionally mislabeled), a violation under the Lacey Act (18 USC 42) and under 16 USC 3373 (19) .
In 1987 and 1988, occupational safety guidelines were published based on evidence that all macaque species are inherently dangerous to humans because of the risk for B-virus transmission, as well as the likelihood of serious physical injury from bite wounds (9) (10) (11) (12) 14, 15) . Several recent reviews of monkey-bite injuries worldwide indicate that severe lacerations, wound infections, and permanent sequelae (e.g., flexure contractures, osteomyelitis) were present in 33% of cases (20, 21) .
In 1990, the American Veterinary Medical Association issued a general policy statement opposing the keeping of wild animals (especially those inherently dangerous to humans) as pets and advising veterinarians to exert their influence to discourage this practice (22) . In 1995, updated guidelines for the prevention and treatment of B-virus infections in exposed persons were published (12) . Despite these continuing public health educational efforts, nonhuman primates (including macaques) continue to be marketed and kept as pets in many states (16, 17, 23) .
The Frequency of Exposure Resulting in Infection
Much remains to be learned about the pathogenesis of B-virus infection in humans. In this very limited case series (Table 1) , one family (two adults and two of three children) exposed to a B-virus positive macaque had flulike symptoms. One of the adults had additional symptoms related to the injury site, which suggested Bvirus infection. In the other six cases, no suspect clinical symptoms were noted, and diseasespecific antiviral postexposure prophylaxis was not given. B-virus is still rare, and diagnostic evaluation of clinical cases of aseptic meningitis does not routinely include B-virus testing.
Owners of pet macaques are often reluctant to report bite injuries from their pets, even to their medical care providers, and may fail to appreciate that the premonitory headache and flulike symptoms (which may lead them to seek medical attention) could be associated with healed, often minor, bite wounds dating back more than a month (23) . The Southwest Foundation for 
Some Public Health Consequences of the Nonhuman Primate Pet Trade
The pet trade in a variety of nonhuman primate species, and particularly the apparent increase in macaque species as part of this trade, may constitute an emerging infectious disease threat in the United States. Although the U.S. Fish and Wildlife Service indicates that illegal traffic in nonhuman primates is a significant aspect of the estimated $3 billion worth of wildlife illegally traded in the United States annually, more data are needed on the actual number of macaques in the private sector and on trends in the population (24; U.S. Fish and Wildlife special agents, pers. comm.).
The public resources deployed when a monkey-bite case is referred to public health authorities are similar to those required for rabies investigations (M. Leslie and T. Parrott, unpub. obs.). Persons bitten by pet and feral macaques are more likely than persons bitten in the workplace to require public resources, delay seeking medical care, and have an initial medical evaluation by care givers who are largely unfamiliar with the potentially serious consequences of B-virus exposure (23) . In contrast, occupational exposure generally occurs within highly structured workplace settings, where health professionals are prepared to provide prompt, appropriate, and specific care at no public cost.
Ongoing efforts to establish B-virus-free macaque colonies illustrate the difficulties of ascertaining B-virus-negative status, even with a battery of sophisticated laboratory tests and extended longitudinal follow-up of individual macaques (25) . The high percentage of death in known cases of human B-virus disease underscores the potential seriousness of all bite or scratch exposures from macaques.
The extremely high prevalence of B-virus along with their behavioral characteristics make the macaque species unsuitable as pets.
